The transfer of charge that occurs in a metal-dielectric interface is a difficult issue, whose deep understanding requires first-principles calculations. The problem then arises about how to extract from the inmense detail provided by the first-principles results the physical quantities of interest. The difficulty comes from the fact that the interface-related dipole densities are overwhelmed by the much larger variations of the total microscopic charge density. Accordingly, nanosmoothing procedures have been developed 1 in order to localize the physically relevant charge densities to the interface. Here we discuss the criteria for validity that the smoothing procedure should meet to leave the physical quantities unaffected. We have applied the model to compute directly the polarization charge density of a realistic ferroelectric capacitor 2 and find it to be much smaller than the bulk ferroelectric polarization. We attribute this reduction to the penetration of the metallic wave functions into the ferroelectric, which leads to screening of the polarization charge within the ferroelectric itself.
